Introduction
Soils are one of our most important natural resources; they are where we grow the crops that feed the world. We are in a world with a rapidly increasing population, that we must feed, using a shrinking resource, our soils. As urban areas increase more of the most productive lands are taken out of agriculture and used for housing, land fills, industrial sites and paved over for infrastructure. Therefore, we must be able to increase production to continue to feed the peoples of the world. This will lead to the need for new policies and strategies within the agriculture sector to increase yields and to feed the ever-growing needs for more and more food and fiber. Not just as a feed source but also for the production of biofuel to reduce the demand on non-renewable resources (oil, gas, and coal) a finite resource that is being exploited more and more without much concern for the future. Farming has exploited the soils for years without putting back what is removed or burned up (oxidation of the soil organic carbon (SOC) and nutrients contained in the Soil's Organic Matter. Early civilizations, in most cases, developed in areas where there were productive soils. Over time the SOC in these soils was reduced by 50% or more with little consideration for the future, the soils were productive at the time yet the farming practices, policies, and strategies in place did not look to the future.
Many people felt the soils were not being changed and would remain productive forever. However, yields dropped over time and the next strategies were geared to adding more inorganic nutrients to maintain yields or increasing yields by introducing hybrid varieties. This shift in strategy resulted in a soil resource that was even more degraded, soil structure was broken down by many tillage operations and in many areas soil was lost to wind and water erosion. The net effect was LOW SOIL CARBON AGRICULTURE and for soils we are not interested in "Low Carbon Agriculture" we are interested in "HIGH Carbon Agriculture" with LOW carbon emissions. The round table this paper is being written for is titled; "Experience of Low Carbon Agriculture". What is needed is high soil carbon agriculture and low agriculture carbon emissions. Is this a new concept or are we just going back to the way many early farmers farmed with additions of organic manner and even slash and burn, which released nutrients to the soil and in many cases even, increased SOC.
In many areas of the world, all of the biomass is removed to feed livestock or to be burned as a fuel source. This now has led to degraded soils in much of the world. The sad thing is we do not learn from the past but now, and in some cases of necessity, blindly go ahead with only looking at yields.
The following quote has been used by me in the past (Kimble, 2006 (Albrecht, 1938) . Here we are, 53 years later, still talking about strategies to increase SOC and reduce Greenhouse Gases (GHG's). We need to link SOC to strategies that will increase SOC through carbon sequestration, improve food security and agriculture sustainability, and reduce soil erosion and other practices that degrade our soils. The bottom line is we need strategies that address farming/forestry practices that will sequester carbon and at the same time reduce carbon emissions so help ensure we live in a world with low carbon emissions.
Developing
When we develop strategies we need to consider the soil, in the past most cropping strategies did not focus on the soils they focused on improving yields. Soil was a place to grow crops, add fertilizer and generally, little or no concern was shown with We need to maintain and improve the ecological function of the soils and the best way to do this is to increase the SOC content.
In areas such as Brazil with large areas of low activity clays in the Oxisols and Ultisols with low CEC's, the SOC is needed to provide the necessary exchange sites for NPK and other nutrients. We also must It must be remembered that farming is a profit driven business and if the farmer does not make a profit, he will not make changes to improve the way the land is managed.
Where do we really stand on strategies for increasing SOC and reducing emissions?
In the late 1980's a group in the United States became very active on subjects related to SOC organizing meetings related to soil, carbon sequestration, and fieldwork to look at changes to soils under different farming systems.
Many books and papers were produced on the topic with some specifically related to SOC management and GHG's (Follet et al., 2001; Kimble, et al., 2007; Kimble, et al., 2003; Kimble, et al., 2002; Lal, et al., 2001; Lal, et al., 2000; Lal, et al., 2000; Lal, et al., 1999; Lal, et al., 1995; Lal, et al., 1995) . In many of these publications there were areas of needed research identified and developed, and suggested policies and strategies that needed to be adopted to translate our suggestions into workable policies. Over 20 years later, we still are working to develop strategies and/or policies. (Lal, et al., 1999) . This book was written for another audience, i.e. One basic concern is why the work done fobyr scientists has not been used in policy development and policy in policy development is where the strategies we know will work are not being used. We need policies that reward the early adopters and in many cases, the ones who developed no-till farming. In some of the rules, which are written to put the policies in place, the ones who have been doing the best farming are not rewarded for sequestering soil carbon but the ones who exploited the land are rewarded.
Moreover, it might even be profitable to get carbon credits to till the land again and then go back to no-tilling, which is a very perverse way of doing things. We have policies to cover yield losses and natural disasters such as flooding but none to save our soils. Soils are right under out feet but still forgotten, many people call soil DIRT, ignore it, and do not treat it, as it should be; as a valuable resource. this meeting title is Low Carbon Agriculture , a soil scientist wants to maintain or increas e SOC and high carbon in soils and low carbon emissions.
We have used ever-increasing amounts of commercial fertilizers and in the process increased yields when linking them to intensive tillage operations. In many areas over 50% of the native SOC has been lost.
With this we have lost the biodiversity in the soil, the amounts and numbers of micro-and other biological organisms contained in a handful of soil is more varied than the above ground part of the rain forest along the Amazon. We worry about cutting forests and losing biodiversity as we can see those changes; however, we do not see the biological changes that occur when a soil is tilled. It is hard to get people to understand that soils can be changed and such changes are important and critical to the entire ecosystem it supports.
A farmer's concern in Central Nebraska related to notill and conventional tillage was the thickness of the mollic layer. It was > 50 cm in the native site about 25 cm in the no-till site and about 10 cm in the conventional tilled field with CRP between the native and no-till.
The soil structure was much better in the Native > CRP > no-till > conventional tillage.
The farmers comment was, "It still looked black to me, when I tilled I had no idea how much of the good top soil was lost." The best part was that the following year he switched to no-till, a win-win for him, the soil, and the entire ecosystem.
It used to be said for some professors in agricultre that Crops can be grown anywhere if we have fertilizers (also need water). Soils in the period of the green revolution were not Revista Brasileira de Geografia Física 06 (2011 ) 1222 -1232 always part of the equations; it was plant breeding and fertilization with out concern for the role soils played. This led to more degradation of the soil resources.
We are now going into a period where there is more and more discussion of biomass removal for biofuel, up to 90 % of the surface litters are emitted as CO 2 . This may be true but what is not taken into consideration is that when soil organisms break down the litter they release nutrients into the soil and build and/or maintains the soil structure. When the soil litter is removed, the soil losses out and it cannot perform its natural functions. We call it litter maybe we should call it the food for the soil! Litter has had a negative connotation of something bad that needs to be disposed. The SOC is and has to be part of the solution to reducing emissions and increasing soil carbon!
Conclusion
As scientists we know of many methods to show how to increase SOC, and in many cases, they are economically viable and environmentally friendly, yet not adopted in large areas of the world. So why are these strategies not adopted that is the question we need to answer. It is necessary to interact with the policy makers to make sure the techniques that lead to soil carbon sequestration are part of the package developed to reduce emissions and improve the environment while increasing SOC. Soil is one of our most important natural resources and we need to treat it as such. We need to look at the role that soil can play in helping to mitigate the increase of GHG's in the atmosphere and see soil as major contributor to improving the environment and feeding the increasing number of people in the world. Soils have been exploited for 1000's of years we need to stop the exploitation and treat soils better in the future. Looking at and developing strategies that increase SOC there are many
